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doi:10.1016/j.jds.2011.03.003Abstract Background/purpose: The aims of this study were to determine the frequency and
distribution of developmental anomalies in the permanent teeth of a Turkish orthodontic
patient population and determine the relationships between gender and dental anomalies.
Materials and methods: A retrospective study was performed using pretreatment dental
casts, panoramic radiographs, and intraoral photographs of 3165 Turkish orthodontic patients
(1940 females and 1225 males) aged 9e25 years. These patients were analyzed for evidence
of four types of developmental anomalies (tooth form, number, position, and structural
dental anomalies). Descriptive characteristics of these dental anomalies, including gender,
jaws, and sides of the jaw were recorded. The Pearson c2 test was used for the statistical
analysis.
Results: In 452 (14.3%) of 3165 orthodontic patients, at least one permanent teeth anomaly
was detected. Developmental dental anomalies were found in 15.05% of females compared
with 13.06% of males. Impacted teeth were the most frequent dental anomaly (4.55%), fol-
lowed by hypodontia (4.30%), peg-shaped lateral incisors (2.15%), ectopic eruption (1.52%),
and hyperdontia (1.30%). Peg-shaped lateral incisors, hypodontia, oligodontia, transposition,
transmigrant canines, ectopic eruption of canines, impacted teeth, and amelogenesis imper-
fecta were more common in females, whereas macrodontia and hyperdontia were more
common in males. However, these differences were not statistically significant except for
hypodontia and hyperdontia.of Orthodontics, Ataturk University, Erzurum 25240, Turkey. Tel.: þ90 442 2311809; fax: þ90 442
edu.tr, ismcyln@yahoo.com (I. Ceylan).
iation for Dental Sciences of the Republic of China. Published by Elsevier Taiwan LLC. All rights reserved.
Dental anomalies in Turkish orthodontic patients 83Conclusion: The prevalence of developmental dental anomalies was higher in females than
males. Impacted teeth were the most common developmental dental anomaly in this Turkish
orthodontic population, followed by hypodontia.
Copyright ª 2011, Association for Dental Sciences of the Republic of China. Published by
Elsevier Taiwan LLC. All rights reserved.Introduction
Factors leading to developmental abnormalities can be
either genetic, such as inheritance, metabolic, and muta-
tions, or environmental, including physical, chemical,
environmental, and biological factors. It is also possible
that some of these anomalies are caused by a combination
of both genetic and environmental factors.1
Developmental dental anomalies are an important
category of dental symptomatology. Their incidence and
degree of expression can provide important information
for phylogenic and genetic studies and help understand
variations within and between populations.2 Abnormalities
in tooth size, shape, and structure result from distur-
bances during the morphodifferentiation stage of devel-
opment.3 These anomalies may also occur as part of
a syndrome or disease, where they have diagnostic and
medical significance. For this reason, early recognition of
dental anomalies is important from a therapeutic point
of view.
The prevalence of developmental dental anomalies in
different populations and ethnic groups was the subject
of several studies. However, the results of those studies
are conflicting. Disagreements in results of those studies
were attributed to racial differences, varying sampling
techniques, and different diagnostic criteria.4e7 On the
other hand, the only common point of those studies was
the inevitable frequency and different features of
developmental dental anomalies in every community
examined.
The prevalence of developmental dental anomalies in
Turkish populations was the subject of several studies.7e12
Aydın et al.8 evaluated the incidence of canine impaction
and transmigration in a patient population and found
respective prevalence rates of 3.58% and 0.31%. Yılmaz
et al.9 investigated the prevalence of transpositions and
found that the most frequent transposition was of maxillary
canine-lateral incisors (0.38%). Furthermore, Sisman et al.11
reported a 7.54% prevalence of hypodontia in a Turkish
orthodontic patient population. Furthermore, Altug-Atac
and Erdem7 and Uslu et al.12 investigated the prevalence
of different developmental dental anomalies in Turkish
orthodontic patient populations. They found that the
percentages of patients who had at least one dental anomaly
were 5.46% and 40.3%, respectively. However, most studies
investigated the prevalence of a limited number of dental
anomalies.
Moreover, developmental anomalies of the dentition are
frequently observed in orthodontic patients. Anomalies in
tooth number, shape, and position may lead to disturbances
in maxillary and mandibular arch length and occlusion,
which may complicate orthodontic treatment planning.4
Therefore, knowledge of the prevalence and distributionof developmental dental anomalies in Turkish orthodontic
patients is a new contribution to the current orthodontic
literature in this field.
The purposes of the present study were to determine
the frequency and distribution of developmental anomalies
in the permanent teeth of a Turkish orthodontic patient
population and evaluate differences between genders.Materials and methods
This study was undertaken with pretreatment records,
including dental casts, intraoral photographs, and pano-
ramic radiographs of 3165 Turkish patients (1940 females
and 1225 males), aged 9e25 years, from files of the
Department of Orthodontics, Faculty of Dentistry, Ataturk
University, between 1996 and 2008. The mean age of the
patients was 14.17 years.
Selection of records was based on the following criteria:
no history of extraction of any permanent tooth except
third molars before orthodontic treatment; no history of
endodontic treatment or trauma to any tooth before the
commencement of orthodontic treatment; and available
pretreatment panoramic radiographs, dental casts, and
intraoral photographs. To reduce radiographic misinter-
pretation, teeth with blurred images were not included in
the study. Permanent third molars were also excluded from
the study.
The following developmental permanent teeth anoma-
lies were assessed.
1. Tooth form abnormalities, including fusion (joining of
two adjacent tooth germs),13 gemination (development
of two teeth from a single tooth germ),13 peg-shaped
teeth (conical crown-size reduction or the mesiodistal
width of an incisor tooth being shorter than the cervical
width of the tooth crown),14 and macrodontia (an
increased size of a tooth or a tooth was larger than
normal).1 The maximum mesiodistal diameters of
existing permanent teeth (first molar to first molar) in
subjects diagnosed with macrodontia or microdontia
(peg-shaped teeth) were measured bilaterally using
digital calipers (Mitutoyo, Tokyo, Japan). The mean
value of each tooth was compared with Turkish
standards.15
2. Tooth number abnormalities, including hypodontia (one
or more missing teeth),1,14 oligodontia (the agenesis of
numerous teeth),1,14 and hyperdontia (an increased
number of teeth over that described by the normal
dental formula of I2, C1, PM2, M3).1,14
3. Tooth position abnormalities, including transposition
(two teeth occupying exchanged positions),13 trans-
migrant canines (migration of a canine tooth across the
Table 1 Distribution and frequency of dental anomalies and c2 tests of differences between sexes.




c2 P Total (%)
Tooth form abnormalities
Fusion 0 (0.00) 1 (0.08) e 0.39 1 (0.03)
Gemination 0 (0.00) 1 (0.08) e 0.39 1 (0.03)
Peg-shaped teeth 45 (2.32) 23 (1.88) 0.70 0.40 68 (2.15)
Macrodontia 6 (0.31) 7 (0.57) 1.26 0.26 13 (0.41)
Tooth number abnormalities
Hypodontia 95 (4.90) 41 (3.35) 4.39 0.04* 136 (4.74)
Oligodontia 7 (0.36) 1 (0.08) e 0.16 8 (0.25)
Hyperdontia 15 (0.77) 26 (2.12) 10.69 0.001*** 41 (1.30)
Tooth position abnormalities
Transposition 6 (0.31) 2 (0.16) e 0.72 8 (0.25)
Transmigrant teeth 4 (0.21) 1 (0.08) e 0.66 5 (0.16)
Ectopic eruption 40 (2.06) 8 (0.65) 2.47 0.12 48 (1.52)
Inversion 1 (0.05) 1 (0.08) e 1.00 2 (0.06)
Impacted teeth 95 (4.90) 49 (4.00) 1.39 0.24 144 (4.55)
Structural dental anomalies
Amelogenesis imperfecta 8 (0.41) 5 (0.41) 0.00 0.99 13 (0.41)
Total 292 (15.05) 160 (13.06) 452 (14.28)
e c2 statistic cannot be computed because of zero cells.
*P  0.05; ***P  0.001.
Table 2 Distribution and location of teeth with fusion and
gemination.
Fusion (%) Gemination (%)
Mandibular lateral incisor 1 0
Maxillary lateral incisors 0 1
Total (%) 1 (0.03) 1 (0.03)
84 F. Kazanci et almidline regardless of the distance),14 ectopic eruption
(as a result of disturbance in the eruption path, tooth
comes into contact apical to the prominence on the
distal or mesial surfaces of an adjacent tooth and the
tooth is locked),14 inversion (completely reverse erup-
tion of a tooth from the normal direction or an upward
position),14 and impacted teeth (cessation of the erup-
tion of a tooth caused by a clinically or radiographically
detectable physical barrier in the path of eruption, or
because of an abnormal position of the tooth).14
4. Structural dental abnormalities, including amelogenesis
imperfecta (AI; a developmental disturbance that
interferes with normal enamel formation).1
When diagnosing tooth position anomalies such as ectopic
eruption and impacted teeth, normal emergence times of all
teeth as defined by Ngan et al.16 were considered. Data were
analyzed with the Statistical Package for Social Sciences
(SPSS version 12.0, Chicago, IL, USA).
The distribution and location of each developmental
dental anomaly were detected for the total sample taking
into consideration the upper and lower jaws and/or right
and left sides of the jaws. Pearson c2 and Fisher exact tests
were used to determine gender differences in the distri-
bution of developmental dental anomalies. A p value of
<0.05 was considered statistically significant.
Results
In 452 patients (14.3%) of 3165 orthodontic patients, at least
one permanent tooth anomaly was detected. Anomalieswere found in 15.05% of females compared with 13.06% of
males. Impacted teeth were the most frequent dental
anomaly (4.55%), followed by hypodontia (4.30%), peg-sha-
ped lateral incisors (2.15%), ectopic eruption (1.52%), and
hyperdontia (1.30%). Frequencies of dental anomalies,
gender distribution, and statistical differences between
genders are shown in Table 1.
Peg-shaped lateral incisors, hypodontia, oligodontia,
transposition, transmigrant canines, ectopic eruption of
canines, impacted teeth, and AI were more common in
females, whereas macrodontia and hyperdontia were more
common in males. However, these gender differences were
statistically significant only between hypodontia and
hyperdontia.
The frequencies of fusion and gemination were both
calculated to be 0.03%, making them the rarest anomalies
in the present study (Tables 1 and 2). Fusion was observed
in a mandibular lateral incisor tooth of a single male
patient, whereas gemination was observed in the maxillary
lateral incisor tooth of a different male patient.
Table 3 Distribution and location of peg-shaped teeth.








0 0 1 1 (0.03)
Total (%) 23 (0.73) 11 (0.35) 34 (1.07) 68 (2.15)
Table 5 Distribution and location of teeth with hypo-
dontia (congenitally missing teeth).
L R L þ R Total (%)
Maxillary lateral
incisors
17 28 38 83 (2.62)
Maxillary second
premolars
5 4 4 13 (0.41)
Mandibular second
premolars
12 7 17 36 (1.14)
Mandibular
central incisors
1 5 9 15 (0.47)
Mandibular
second molar
0 0 1 1 (0.03)
Maxillary canines 0 0 1 1 (0.03)
Maxillary first
premolar
0 0 1 1 (0.03)
Total (%) 35 (1.11) 44 (1.39) 71 (2.24) 150 (4.74)
Dental anomalies in Turkish orthodontic patients 85Peg-shaped lateral incisors were found in 2.15% of
patients (45 females and 23 males). Sixty-seven of these
patients had peg-shaped maxillary lateral incisors, and only
one patient had mandibular peg-shaped lateral incisors.
Moreover, peg-shaped lateral incisors were equally
distributed as unilateral (23 left, 11 right; totally 34 teeth)
or bilateral (34 teeth) (Tables 1 and 3).
Macrodontia was observed in 13 patients (six females
and seven males). Maxillary central incisors were most
frequently found to be macrodontia, and only one patient
had a mandibular second premolar with macrodontia
(Tables 1 and 4).
In the present study, the second most frequent anomaly
was hypodontia, which was detected in 4.30% of patients.
Totally, 153 congenitally missing teeth were detected in
136 patients. The percentage of females with hypodontia
was significantly higher than that of males. The most
common missing teeth were the upper lateral incisors
(2.62%), followed by lower second premolars (1.14%), lower
central incisors (0.47%), and upper second premolars
(0.41%). The congenital absence of upper lateral incisors
was unilateral in 45 (17 left and 28 right) and bilateral in 38
patients. Agenesis of the lower second premolars was
unilateral in 19 subjects (12 left and 7 right) and bilateral in
17 individuals (Tables 1 and 5). Furthermore, oligodontia
was found in seven females and one male, with a frequency
of 0.25% (Table 1).
Supernumerary teeth (hyperdontia) were seen in 15
females and 26 males (totally 1.30%). Statistically signifi-
cant gender differences were found for this anomaly. Only
one patient exhibited multiple supernumerary teeth. The
most common supernumerary teeth were the premolars
followed by the mesiodens (between the maxillary central
incisors), maxillary incisors, distomolars, and paramolars.
Twenty-two of these teeth were impacted and 20 were
erupted (Tables 1 and 6).Table 4 Distribution and location of teeth with
macrodontia.
L R L þ R Total (%)
Maxillary central
incisor
4 5 3 12 (0.38)
Mandibular second
premolar
1 0 0 1 (0.03)
Total (%) 5 (0.16) 5 (0.16) 3 (0.09) 13 (0.41)Eight transpositions were found in six females and two
males. The most frequently seen transposition was the
maxillary lateral incisor-canine (four subjects), followed by
the maxillary canine-first premolar (three subjects), and
then the mandibular lateral incisor-canine. All of the
transpositions were unilateral (six left and two right)
(Tables 1 and 7).
Of 3165 patients, four female and one male subjects had
unilateral transmigrated canines in the mandible (totally
0.16%) All transmigrant canines were unilateral and in the
mandible. The numbers of left and right transmigrant
maxillary canines were four and one, respectively (Tables 1
and 8).
Ectopic eruption of teeth was found in 48 patients (40
females and 8 males). Twenty-six of the ectopic teeth were
detected in the maxilla and 22 in the mandible. Canines
and second molars were equally affected (24:24). The
existence of unilateral ectopic teeth was observed in 42
patients, whereas bilateral ectopic teeth were observed in
6 patients (Tables 1 and 9).
In the present study, the most common dental anomaly
was impacted teeth with a frequency of 4.55%. Impacted
teeth were more common in females. The existence of 159Table 6 Distribution and location of teeth with
hyperdontia.
Impacted Erupted Total (%)
Premolars 9 2 11 (0.35)
Mesiodens 6 4 10 (0.32)
Maxillary incisors 1 8 9 (0.28)
Mandibular incisors 0 2 2 (0.06)
Paramolars 2 1 3 (0.09)
Distomolars 3 3 6 (0.19)
Mandibular canine 1 0 1 (0.03)
Total (%) 22 (0.70) 20 (0.63) 42 (1.33)
Table 7 Distribution and location of teeth with
transposition.
L R L þ R Total (%)
Maxillary lateral
incisor-canine
2 2 0 4 (0.13)
Mandibular lateral
incisor-canine
0 1 0 1 (0.03)
Maxillary canine-first
premolar
0 3 0 3 (0.09)
Total (%) 2 (0.06) 6 (0.19) 0 (0.00) 8 (0.25)
Table 9 Distribution and location of teeth with ectopic
eruption.
L R L þ R Total (%)
Maxillary canines 10 6 4 20 (0.63)
Mandibular canines 2 2 0 4 (0.13)
Maxillary second
molar
4 2 0 6 (0.19)
Mandibular second
molar
8 8 2 18 (0.57)
Total (%) 24 (0.76) 18 (0.57) 6 (0.19) 48 (1.52)
Table 10 Distribution and location of impacted teeth.
Impacted teeth L R L þ R Total (%)
Maxillary central
incisors
6 4 2 12 (0.38)
Maxillary lateral
incisors
1 0 1 2 (0.06)
Mandibular
lateral incisors
0 0 1 1 (0.03)
Maxillary canines 52 34 14 100 (3.16)
Mandibular
canines
3 2 0 5 (0.16)
Maxillary first
premolars
0 2 1 3 (0.09)
Mandibular first
premolars
2 3 1 6 (0.19)
Maxillary second
premolars
4 7 1 12 (0.38)
86 F. Kazanci et alimpacted teeth was detected in 144 patients (95 females
and 49 males). Maxillary canines were the most often
affected teeth (3.16%), followed by maxillary central inci-
sors, maxillary and mandibular second premolars (0.38%),
and mandibular first premolars (0.19%). Impacted maxillary
canines were observed in 100 patients. These teeth were
unilateral in 86 patients (52 left and 34 right) and bilateral
in 14 patients (Tables 1 and 10).
The frequency of inversions was 0.06%, the second rarest
occurrence (Table 1). Inversion was observed in a maxillary
canine tooth of a female patient and in a mandibular
premolar tooth of a male patient.
The total prevalence of AI was 0.41%, and it was
observed in eight females and five males (Table 1).
Discussion
Developmental dental anomalies are relatively common.
These anomalies are related to genetic and environmental
factors. The simultaneous occurrence of these anomalies
may be genetically determined and can be associated with
specific syndromes.17
In this study, the frequencies of several certain dental
anomalies may have been higher than frequencies in other
published studies in which samples were randomly
selected. The reason for this might be orthodontic patients’
tendency to have anomalies such as congenital missing
teeth, impaction, ectopic eruption, and peg-shaped lateral
incisors. Additionally, varying definitions of dental anoma-
lies might be another explanation of the different results.
Altug-Atac and Erdem7 investigated the prevalence and
distribution of dental anomalies in 3043 Turkish orthodontic
patients. When the results were compared, only the
frequency of fusion and gemination was higher than our
results, the frequency of AI was similar to our result, and
the frequencies of the other anomalies were lower than ourTable 8 Distribution and location of transmigrated teeth.
L R L þ R Total (%)
Maxillary canines 0 0 0 0 (0.00)
Mandibular canines 4 1 0 5 (0.16)
Total (%) 4 (0.13) 1 (0.03) 0 (0.00) 5 (0.16)results. These could be explained by local environmental
influences and nutrition. Additionally, a wider range of ages
in our study may have contributed to this situation.
Furthermore, Uslu et al.12 evaluated the prevalence of
dental anomalies in different orthodontic malocclusions.
They found that 40.3% of patients had at least one dental
anomaly, and that the most prevalent dental anomaly was
agenesis (21.6%), followed by dens evaginatus (6.2%),
invaginatus (5.0%), pulp stones (4.2%), and impaction
(2.9%). In our study, however, 452 of 3165 orthodontic
patients (14.3%) had at least one permanent teeth anomaly.
Impacted teeth were the most frequent dental anomaly
(4.55%), followed by hypodontia (4.30%), peg-shaped
lateral incisors (2.15%), ectopic eruption (1.52%), and
hyperdontia (1.30%). In the present study, the prevalence
rates of all anomalies except for impaction were lower thanMandibular
second
premolars
2 5 5 12 (0.38)
Maxillary second
molars
1 0 2 3 (0.09)
Mandibular
second molars
2 0 1 3 (0.09)
Total (%) 73 (2.31) 57 (1.80) 29 (0.92) 159 (5.02)
Dental anomalies in Turkish orthodontic patients 87those in the study by Uslu et al.12 These conflicting results
can be explained by the exclusion of permanent third
molars in the present study, different sample sizes, and
different evaluation methods.
Peg-shaped teeth are defined as teeth with a reduced
mesiodistal diameter and with proximal surfaces
converging markedly in the incisal direction.18 Conical
crown-size reduction of the maxillary lateral incisor is
usually associated with other dental anomalies like hypo-
dontia and tooth agenesis,19,20 transposition of the
canines,21,22 and palatal displacement of the maxillary
canines.23 The reported frequency of peg-shaped lateral
incisors varied 0.3e8.4% in different random population
studies.6,18,20 In our study, the frequency of peg-shaped
lateral incisors was 2.15%, making it the third most
frequent anomaly.
Macrodontia is a rare abnormality of the teeth. Altug-
Atac and Erdem7 reported only one macrodontia case.
However, we observed 13 macrodontia cases. In our inves-
tigation, most of the cases occurred in maxillary central
incisors, and the frequency of macrodontia (0.41%) was
higher than that in the aforementioned study.
The reported frequency of hypodontia, excluding the
third molars, varied 0.3e11.3% in normal populations24e27
and 2.63e11.3% in orthodontic patient populations.11,28e30
The wide range of frequency rates of hypodontia can be
attributed to differences in the methods of sampling and
examination, and the distribution of age, gender, and
racial origin of subjects. In the present study, the second
most frequent anomaly was hypodontia, determined to
be 4.30% in this orthodontic patient population. This
frequency is consistent with findings of earlier investiga-
tions. The maxillary lateral incisor is clearly the most
frequently missing tooth, followed by the mandibular
second premolar, mandibular incisor, and maxillary second
premolar. These findings are consistent with most previous
data.11,24,26,29,30 However, the types of teeth reported as
missing vary in different ethnic groups.31 In contrast to our
findings, the results of some studies indicated that the most
frequently missing teeth were the mandibular second
premolar, followed by the maxillary second premolar, the
maxillary lateral incisor, and the mandibular central
incisor.25,27,28,32 In agreement with our findings, Endo
et al.28 found that maxillary lateral incisor agenesis had
a higher prevalence rate in Japanese orthodontic patients.
A higher incidence of lateral incisor prevalence in samples
of orthodontic patients can be explained by the missing
tooth’s localization. The general prevalence of hypodontia
was higher in females than males according to the present
findings. In the literature, significant differences were
found when comparing the total prevalences of hypodontia
between males and females,26e30,33 although others
reported no significant differences between genders.25,32,34
Oligodontia is defined as the congenital absence of six or
more teeth, excluding the third molars. Oligodontia can
occur as an isolated case or as part of a syndrome, for
example, ectodermal dysplasia. The condition for all of the
teeth missing (both primary and permanent) is called ano-
dontia. Oligodontia, excluding the third molars, occurred at
a rate of 0.25% in our sample. The eight patients with oli-
godontia comprised seven females and one male. In
agreement with our findings, Rolling and Poulsen35 foundthat oligodontia was more common in girls than boys. In
contrast to our findings, however, Altug-Atac and Erdem7
reported that oligodontia was more frequent in males.
The term “supernumerary teeth” (hyperdontia) means
an increase in the number of teeth of the normal dentition.
They can be unique, multiple, uni- or bilateral, impacted or
erupted; their morphology can be altered or normal and
both dentitions can be affected. The finding of 1.30% of
hyperdontia is in the range of other reports (1e3%).4,36
Statistically significant gender differences were found in
hyperdontia. This anomaly was more common in males.
Rajab and Hamdan37 reported a male:female ratio of 2.1:1
for hyperdontia which was close to our results. The ratio of
supernumerary teeth in the premolar region to mesiodens
(between the maxillary central incisors) was detected to be
similar (0.35% vs. 0.32%) in our findings. Rubenstein et al.38
identified seven cases of supernumerary premolars in an
orthodontic clinic and reported the frequency to be 0.64%.
Inversion is a completely opposite situation of a tooth
having a normal eruption path which generally occurs with
supernumerary or wisdom teeth. In our study, two inversion
cases were detected (0.06%): one was a maxillary canine of
a patient with a cleft lip and palate, and the other was
a mandibular second premolar of a healthy individual with
no trauma history.
In the present study, impacted teeth were the most
frequent dental anomaly (4.55%) in this orthodontic patient
population. This rate is lower than the findings of Thongu-
domporn and Freer4 and Willems et al.39 There are several
studies reporting the prevalence of impacted teeth
including third molars. However, the prevalence of
impacted teeth found in the present study did not include
third molars. Therefore, it is inappropriate to compare the
prevalence of impacted teeth in the present study with
those in previous reports. The observation of the present
study that the most frequently impacted teeth were
maxillary canines (3.16%) agrees with some earlier
reports.4,5,40
The prevalence of patients with ectopic eruption of
teeth in this study was 1.52%. This is significantly lower
than incidences of 14.4% and 7.2% respectively reported by
Thongudomporn and Freer4 and Bergstro¨m.41 The maxillary
canine was the most common ectopic tooth (0.63%), con-
firming the results of previous studies.4,41,42 However, one
of the interesting results of our study was mandibular
second molars showing ectopic eruption at a value very
close to the frequency of ectopic canines (0.57%). Bonde-
mark and Tsiopa43 found that the frequency of permanent
second molars with ectopic eruption was 1.5%.
In the present study, the prevalence of transpositions
was 0.25%, confirming the findings of previous studies.8,10 It
was reported that the transposition of teeth usually
involves the canines, along with either incisors or premo-
lars.8 Similarly, in our study, the canines were involved in
all cases. Inconsistent with previous research,44 our study
found the most frequently seen transposition to be the
maxillary canine-lateral incisor.
The prevalence of AI was studied in only a few pop-
ulations and was reported to range from 1 in 700 to 1 in
15,000.45 In our study, the prevalence of AI was 0.41%,
which is consistent with the findings of Altug-Atac and
Erdem7 in a Turkish orthodontic population.
88 F. Kazanci et alConclusions
From our findings, the following conclusions were drawn. It
was found that 14.3% of patients showed at least one
permanent tooth anomaly. Impacted teeth were the most
frequent dental anomaly, followed by hypodontia, peg-
shaped lateral incisors, ectopic eruption, and hyperdontia.
The most frequently impacted teeth were maxillary
canines. Peg-shaped lateral incisors, hypodontia, oligo-
dontia, transposition, transmigrant canines, ectopic erup-
tion of canines, impacted teeth, and AI were more common
in females, whereas macrodontia and hyperdontia were
more common in males. However, these gender differences
were statistically significant only between hypodontia and
hyperdontia. The results of this study were similar to the
results of the other studies, whereas some differences were
seen in certain aspects, which could have been because of
differences in the samples selected, methods, place of
study, and racial and genetic differences.
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